The variations in the abundance of fish larvae can be dependent on the availability and population dynamics of their prey. Thus, our goal was to investigate the predator-prey relationship by analyzing the occurrence and diets of Hypophthalmus oremaculatus and Plagioscion squamosissimus larvae (zooplanktivorous predators) as well as the availability of their prey (zooplankton). We carried out monthly samplings of larvae and zooplankton. The predator-prey concentrations significantly temporally varied among months, and abundance peaks only synchronized between P. squamosissimus and the potential Cladocera and Copepoda prey. Hypophthalmus oremaculatus consumed and strongly selected Cladocera and Rotifera, while P. squamosissimus selectively based its diet on Cladocera and Copepoda. Functional relationships were found for P. squamosissimus and the consumed Cladocera and Copepoda prey. Our initial hypothesis of a predator-prey functional relationship was confirmed for P. squamosissimus, and this synchronism indicates high reproductive and feeding flexibility in this species. Hypophthalmus oremaculatus did not show a relationship with the concentrations of any of its prey, which may be associated with morphological and environmental constraints.
I N T R O D U C T I O N
Fish reproduction involves a complex sequence of phases and events that allow the species to produce descendants that are able to survive (Vazzoler, 1996) . Thus, many biotic and abiotic factors and their cyclical variations can determine breeding success Bialetzki et al., 2005) . Among them, the availability of food resources is directly related to the survival of the initial stages of the fish after spawning (Bye, 1984; Junk et al., 1989; Chambers and Trippel, 1997; White, 2001 ). Consequently it is important to determine the nature of the relationships between prey availability and the life history of larvae because the early stages of these organisms can experience a high mortality rate (Gerking, 1994; Mertz and Myers, 1994; Humphries et al., 2013) that is classically linked the success of the first feeding (Hjort, 1914; Kamler, 1992 Kamler, , 2008 .
At the start of feeding activity, larvae have a limited swimming capacity that allows them to explore only a relatively small volume of water (Gehrke, 1992; Humphries et al., 1999; Makrakis et al., 2008) , so it is essential that they find high concentrations of prey that correspond to their nutritional requirements (Gerking, 1994; King, 2005; Makrakis et al., 2005) . According to Shepherd and Cushing (1980) , well-nourished larvae, especially those undergoing the critical transition period from endogenous to exogenous feeding, grow rapidly and have lower mortality rates relative to those with a feeding deficit at a given developmental stage. However, most larvae do not feed indiscriminately on the prey available in the environment. Most feed selectively based on specific characteristics of the prey, such as size, capture capacity, and visibility (Makrakis et al., 2005) , and selectivity often varies with ontogenetic stage (Murphy et al., 2012) . Therefore, a combination of high abundance of a prey and its compatibility with the preference of each developmental stage may determine larval survival and cohort recruitement (Voss et al., 2006; Dickmann et al., 2007) . The match/mismatch hypothesis proposed by Cushing (1990) focuses on relating the variation and success of a population with the seasonal variation in the immediately inferior trophic level (Cushing, 1996) ; the spatial and temporal predator-prey overlap is a crucial element of successful reproduction (Durant et al. 2005 (Durant et al. , 2007 .
In freshwater environments, floodplains provide environmental conditions suitable to the early development of fish, which are favored during the flood period. In addition, the synchrony between the breeding period and blooms of zooplankton groups (cladocerans, copepods and rotifers) maximizes the chances of larval survival until later stages (Welcomme, 1979 (Welcomme, , 1985 Junk et al., 1989; Cushing, 1996; Humphries et al., 1999; Agostinho et al., 2004; Zuanon and Ferreira, 2008; Freitas et al., 2012) . As also occurs with marine fish larvae, freshwater larvae exhibit high-feeding selectivity on zooplanktonic organisms (King, 2005; Makrakis et al., 2008; Nunn et al., 2012; Humphries et al., 2013) , but there is a huge gap in studies in this area as the larval diet has been investigated in few fish species (Rossi, 2001; Araújo-Lima, 2000, 2002; Santin et al., 2004; Makrakis et al., 2005; Manetta et al., 2011; Neves et al., 2015) , which further restricts the evaluation of the importance of predator-prey interactions during early life-history stages. Empirical models based on predator-prey functional relationships, especially when dealing with biologically relevant and accessible relationships between planktivorous larvae and zooplankton, can provide important insights into trophic interactions (Pepin, 2004; 2016) .
Among previously studied freshwater species, two are worth mentioning in particular: Hypophthalmus oremaculatus Nani and Fuster, 1947 and Plagioscion squamosissimus Heckel, 1840. Both were introduced in the upper Paraná River floodplain and are abundant in the ichthyoplankton of several environments Baumgartner et al., 2008) , and they have similar life histories, such as multiple spawning events during the year and a zooplanktivorous feeding habit in the early growth stages (Makrakis et al., 2005) . However, the ontogenies of the two species are characterized by different patterns of food resource use; H. oremaculatus remains a plankton filterer while P. squamosissimus changes to a piscivorous feeding habit (Hahn et al., 2004) . In addition, there is great variability in both survival and recruitment between the two species with P. squamosissimus representing one of the most abundant species in the floodplain while H. oremaculatus is considered rare with a low juvenile and adult capture rate personal remark) .
In this context, our goal was to investigate the predatorprey functional relationship by analyzing the occurrence and larval diets of H. oremaculatus and P. squamosissimus (zooplanktivorous predators) and prey availability (zooplankton). We tested the hypothesis of predator-prey synchronism in freshwater environments: (i) higher abundance of H. oremaculatus and P. squamosissimus larvae was expected to coincide with the period of greater availability of potential prey and (ii) a functional relationship and higher selectivity of the preferred available prey was expected.
M E T H O D S Study area and sampling
We carried out monthly samplings between April 2008 and January 2009 (one sample per month) in the limnetic region (surface and bottom) at the Finado Raimundo lagoon (22°47′40′′/ 53°32′14′′W). The lagoon is considered to have a large extent that is permanently connected to the Ivinheima River, a major tributary on the northern margin of the Paraná River at the upper Paraná River floodplain, Mato Grosso do Sul, Brazil (Fig. 1) .
We obtained the larvae from collections conducted four times a day at 6-hour intervals (00:00; 06:00; 12:00 and 18:00 h) using conical-cylindrical plankton nets with a 0.5-mm mesh equipped with a flowmeter (General Oceanics ® ) to determine the volume of filtered water. The nets were dragged on the surface for 10 minutes (net mouth area of 0.1104 m 2 ) by a boat at low speed. Bottom collections were conducted using a net with the same mesh size that was also equipped with a flowmeter coupled to a metal sled that was dragged for 15 minutes (net mouth area of 0.06605 m 2 ). Concurrent with the larvae sampling, we also obtained samples of the zooplankton in the limnetic region (surface and bottom) during the morning (12:00 h) and night (00:00 h) using a motor pump with a filtering capacity of 200 liters of water per sample through a conical net (mesh size of 68 μm).
All the collected materials (larvae and zooplankton) were stored in polyethylene flasks and subjected to fixation in 4% diluted formaldehyde buffered with calcium carbonate (CaCO 3 ). Prior to fixation, the larvae were anesthetized with Eugenol. All procedures were approved by the Ethics Committee on the Use of Animals (CEUA) the at State University of Maringá.
Specimens of each species were identified, reviewed and deposited in the ichthyological collection of the Núcleo de Pesquisas em Limnologia, Ictiologia e Aquicultura (Nupelia), Universidade Estadual de Maringá, Paraná, Brazil (NUP 20342 to 20347).
Laboratory analyses
The samples were screened and the larvae were separated and identified using the development sequence technique proposed by Ahlstrom and Moser (1976) according to Nakatani et al. (1997 Nakatani et al. ( , 1998 Nakatani et al. ( , 2001 . Following identification, the specimens were classified according to their degree of development at the preflexion (PF), flexion (FL) and postflexion (FP) stages , modified by Nakatani et al., 2001 . Subsequently, the larval density data were standardized to a volume of 10 m 3 of filtered water according to the equation proposed by Tanaka (1973) and modified by Nakatani et al. (2001) : Y = (x/V) .10, where Y = number of larvae per 10 m 3 ; x = number of larvae collected; and V = volume of filtered water (obtained using a flow meter).
To establish the density of the zooplankton groups, we examined subsamples using a Hensen-Stempell pipette (2.5 mL) and at least 50 individual rotifers, cladocerans and the juvenile and adult forms of copepods were counted in Sedgewick-Rafter chambers under an optical microscope (Olympus Cx31) with 10-40× magnification. The organisms were counted based on the methodology of Bottrell et al. (1976) with three subsamples established per collected sample; samples with a low number of individuals were fully counted. Total density was expressed as individuals/m 3 , and identifications made using literature specific for each group (Reid, 1985; Matsumura-Tundisi, 1986; Paggi, 1995; Segers, 1995; De Smet, 1997; Elmoor-Loureiro, 1997; Lansac-Tôha et al., 2002) .
Gut content analyses
To better understand the predator-prey relationships, we characterized the diets of H. oremaculatus and P. squamosissimus at different stages of development. To analyze the stomach contents, 20 stomachs were selected per developmental stage (PF, FL and FP) , and the samples were balanced by month, stratum (surface and bottom) and sampling time (see Supplementary Material I). The gastric contents were analyzed according to occurrence frequency (%O), which represented the percentage of the total number of stomachs in which a particular food item was found, and numerical frequency (%N), which represented the abundance of a food item relative to the total abundance of all stomachs (Hynes, 1950) . The full content in the digestive tube was analyzed in individuals at the PF and FL stages, while for larvae at FP, which already presented clear differentiation in this structure, only the stomach contents and 2/3 of the intestine were analyzed considering the high degree of digestion at the final portion. The food items were identified using an  optical microscope and a stereoscope to the lowest taxonomic level possible using specific identification keys.
Data analysis Diet composition and food selectivity
Permutational multivariate analysis of variance (nested PERMANOVA; Anderson, 2001 ) enabled possible significant interspecific, ontogenetic and monthly differences in the diet composition to be tested in relation to the three predefined factors of species (fixed), larval development stage (random: nested in species) and month (random: nested in species). For this analysis, a food resource matrix was used that included all individual samples, and a similarity matrix was then constructed to determine the Bray-Curtis index with 999 random permutations.
To determine whether there was selection of the most abundant prey in the environment as well as whether the selection of prey varied between the larval development stages, we determined the Ivlev selectivity index (1961), expressed by the equation:
where i is the type of prey; Ri = relative abundance of the prey i in the diet of the fish species; and Pi = relative abundance of the prey in the environment. This index varies from −1 to +1 with negative values indicating prey rejection or inaccessibility, zero indicating random feeding and positive values indicating active selection of the prey. Values above 0.5 were considered to indicate high selectivity (Uieda and Pinto, 2011) .
Temporal predator-prey variation
To characterize the temporal variation in fish larvae (predators) and the groups of potential prey (i.e. all available prey species) belonging to zooplankton groups (Cladocera, Copepoda and Rotifera), the total densities of each were calculated monthly. Subsequently, analyses of variance were performed with month (factor) and the densities of fish larvae and zooplankton (response variables). When normality and homoscedasticity assumptions were not met, a nonparametric Kruskal-Wallis (KW) test was applied to verify temporal predator-prey variations throughout the year.
To examine synchrony between larval fish occurrence and the peak of prey availability, we overlapped the total monthly density of the fish larvae and the three major prey groups (Cladocera, Copepoda and Rotifera) in a chart.
Calculation of the time difference between peaks
In addition, we calculated the time difference between abundance peaks (Peaks T diff), which was expressed in days based on Durant et al. (2013) , by calculating the differences between the dates of the maximum abundance peak for predators and the maximum abundance peak for prey (i.e. tpred -tprey). When Peaks T diff = 0, both peaks were synchronous (predator-prey); if Peaks T diff = > 0, the prey appeared in the environment before the predator; and if Peaks T diff = < 0, that is, a negative value, the prey appeared in the environment after the predator. For rotifers alone, we consider two peaks since the second highest peak was equivalent to the highest Copepoda peak.
Supported by the diet composition analysis, we aimed to assess whether the larval density was correlated with the availability of their preferred prey (those effectively consumed by the larvae) using a generalized linear model (GLM) of the predator-prey interaction. For this analysis, the density of the larvae was considered the dependent factor, and zooplankton density was the independent factor, which was log(x + 1) transformed. The error assumption was chosen based on the error distribution using the "fitdistr" function from the MASS package (Venables and Ripley, 2002) . The data were modeled in R using the "glm" function from the stats package, and due to overdispersion, the quasi-Poisson error distribution with a log-link function fit better (Zuur et al., 2010; . The models were developed in two parts: (i) functional relationships of fish larvae with the groups of preferred prey (Cladocera, Copepoda and Rotifera) and (ii) functional relationships of fish larvae with each specific prey taxon.
Moreover, to evaluate if the availability of preferred prey (independent factor) influences the occurrence (presence or absence) of fish larvae (dependent factor), a GLM with a binomial error distribution logit link was fitted using the stats package.
Statistical analysis
All statistical analyses (Kruskall-Wallis, nested PERMANOVA and GLM) were performed in R software version 3.4.4 (R Development Core Team, 2018, freely available at http://www.R-project.org). The P < 0.05 level of statistical significance was adopted for all analyses.
R E S U L T S Diet composition and food selectivity
To determine the composition of the larval diets, we analyzed the gastric contents of 220 H. oremaculatus larvae and 262 P. squamosissimus larvae and recorded 24 preferred prey (Table I) . Approximately 48% of the stomachs of H. oremaculatus and 36.4% of those of P. squamosissimus were empty (Supplementary Material I). The H. oremaculatus larvae predominantly consumed Cladocera (Ceriodaphnia cornuta, Moinidae, Moina minuta and unidentified Cladocera) and Rotifera (Brachionus spp.) at all larval stages (Table I) . Plagioscion squamosissimus, in turn, mostly fed on Cladocera (Moinidae, M. minuta and unidentified Cladocera) at the PF and FL stages as well as Copepoda (Diaptomidae) at FP (Table I) . In general, the prey with the highest numerical proportion also presented the highest occurrence frequency values for both species.
The diet composition of H. oremaculatus and P. squamosissimus larvae differed interspecifically (nested PERMANOVA; pseudo-F = 20.16; P = 0.001) and among larval stages (pseudo-F = 3.55; P < 0.001), and there was variation in feeding by the larvae between the sampled months (pseudo-F = 1.70; P < 0.003).
The selectivity index indicated a high preference for the Cladocera (Moinidae, M. minuta, C. cornuta and Bosmina hagmanni) and Rotifera (Brachionus spp.) by all larval stages of H. oremaculatus. In addition to these shared items, we highlight the high selection of Cladocera (Daphnia gessneri) by larvae in FP ( Fig. 2A-C) . PF-stage P. squamosissimus larvae strongly selected Cladocera (Moinidae, M. minuta and Daphniidae), while larvae at the FL stage presented strongly selected Cladocera (Moinidae, Sididae, B. hagmanni) and Copepoda (Diaptomidae). Those at FP selected Copepoda (Cyclopidae) and Cladocera (Moinidae) (Fig. 2D-F ).
In the case of H. oremaculatus, more prey items were rejected than selected. Items such as Daphniidae, Ceriodaphnia silvestri, Sididae, Diaphanossoma birgei, Cyclopidae, calanoid copepodites and Trichocerca spp. were not selected by any larval stage ( Fig. 2A-C) . Plagioscion squamosissimus avoided the items C. silvestri, calanoid copepodites, Brachionus spp., and Trichocerca spp. (Fig. 2D-F) .
Temporal predator-prey variation
During the sampling period, we captured 540.98 H. oremaculatus larvae/10 m 3 and 150.99 P. squamosissimus larvae/10 m 3 . The concentration of H. oremaculatus larvae varied significantly among the sampled months (KW, H = 38.96; P < 0.0001) and larval stages (KW, H = 44.8; P < 0.0001) as did that of P. squamosissimus (KW, H = 23.03; P < 0.0001 and KW, H = 39.32; P < 0.0001, respectively) (Fig. 3) . The period of highest occurrence of H. oremaculatus larvae was in October 2008, with 388.84 ind./10 m 3 and that of P. squamosissimus was in December 2008, with 58.54 ind./10 m 3 (Fig. 3) . The three developmental stages (PF, FL, and FP) were recorded for both species, but FP H. oremaculatus occurred at a very low density.
Regarding the prey, zooplankton groups exhibited differences in densities between the sampled months as follows: Cladocera (KW, H = 23.85, P = 0.005), Copepoda (KW, H = 27.9; P < 0.001) and Rotifera (W-K, H = 29.66, P < 0.001) (Fig. 3) (Fig. 3) .
The temporal variation along with the calculation of Peaks T diff ( Fig. 3 ; Table II ) verified whether the maximum predator abundance coincided with the maximum prey availability, which revealed that synchronism only occurred between the P. squamosissimus larvae and the Copepoda, Rotifera, and Cladocera prey during the month of December 2008 ( Fig. 3 ; Table II) .
Considering the availability of the preferred prey, we verified functional relationships between the larval density of P. squamosissimus and the prey density of the groups Cladocera and Copepoda ( Fig. 4D and E ; Table III ). When larval density was related to each specific prey taxon, there were no significant relationships (GLM; P > 0.05) ( Fig. 4D and E ; Table III ). The abundance of H. oremaculatus did not correlate with the concentrations of any of its prey ( Fig. 4A-C ; Table III) .
When the density of preferred prey influenced the occurrence of the larvae (presence or absence) of both species of fish, only the following relationships were significant: P. squamosissimus × Cladocera (GLM, z-values = −2.130, P = 0.03), P. squamosissimus × Copepoda (GLM, z-values = 2.259, P = 0.02) (Fig. 5A and B) and H. oremaculatus × Copepoda (GLM, z-values = 1.919, P = 0.05) (Fig. 5E ).
D I S C U S S I O N
Variations in fish reproduction and the survival of fish larvae (predators) are related to and dependent on the variations in the abundance of their prey in the environment (Cushing, 1990) . Thus, by analyzing the occurrence and diets of two highly abundant species at the early stages of development, with similar behaviors regarding spawning and feeding habits (in the larval stage) revealed distinct results regarding the functional relationships with their prey. Plagioscion squamosissimus could be related significantly with its prey, but such relationships were not evident for H. oremaculatus.
Generally, the temporal variation in H. oremaculatus and P. squamosissimus larvae as well as their respective prey varied substantially during the sampled period. When considering the total potential prey (zooplankton) in this study, we recorded two peaks in availability-one during the rainy season (December) for three groups, Cladocera, Copepoda and Rotifera, and another for Rotifera during the dry season (July and August). These results do not corroborate the data in the literature regarding Cladocera and Rotifera; according to LansacTôha et al. (2004) , the highest abundance of Rotifera occurs during the flooding period (October-March), but for Cladocera, it appears during the low-water period (June-September). For H. oremaculatus, the larvae occurred from September to January with an abundance peak in October. Plagioscion squamosissimus, in turn, occurred throughout almost the entire sampling period with a maximum peak in December. Previous studies have reported that the breeding period of H. oremaculatus may extend from November to April, while that of P. squamosissimus may be from October to March (Vazzoler et al., 1997; Nakatani et al., 2001; Suzuki et al., 2004) . Thus, the capture of P. squamosissimus individuals at all larval stages (PF, FL and PF) during the months of April, May and June, considered a low-water period in the studied environment, suggests reproductive plasticity in the species.
Although most species of fish and zooplankton have predetermined reproductive periods, some variations, such as those mentioned above, may occur. In particular, the studied area is a floodplain environment in a tropical region and thus presents pronounced hydrological and temperature variations (17-30°C in the studied period). In previous studies, these variables are highly correlated with species reproduction (fish and zooplankton) (Potts and Wootton, 1984; Vazzoler, 1996; Agostinho et al., 2004; Bialetzki et al., 2005) . In addition, the study area is regulated by upstream and downstream dams, causing oscillations in flow and, consequently, the environmental dynamics and life cycles (Agostinho et al. 2008; Bonecker et al. 2011) .
Fish may adapt life-history strategies and reproductive tactics of fish species to changes in environmental conditions (Potts and Wootton, 1984) , and such variability can often be a determinant of offspring success and survival (Nunn et al., 2012) . It is possible that the larvae analyzed in this study are highly susceptible to fluctuations in prey availability, especially from the zooplanktonic community ( Dickmann et al., 2007; Burrow et al., 2011; Stige et al., 2011) . By comparing the distributions and maximum occurrence peaks of the larvae, that is, the spawning periods, and the abundance peaks of potential prey, it became clear that there was only a functional relationship between P. squamosissimus and the Cladocera and Copepoda prey. The maximum peak of H. oremaculatus did not coincide with that of any of its potential prey. According to the classical critical period hypothesis by Hjort (1914) , variations in larval recruitment to latter stages may greatly depend on the availability of planktonic food for fish larvae after yolk absorption. The first days after the yolk depletion, as the transition to exogenous feeding occurs, the larvae experience the "critical period" and can have high mortality rates. Consequently, according to the match/mismatch hypothesis (Cushing, 1990) , it is essential that spawning be synchronized with the peak in prey abundance, such as demonstrated for P. squamosissimus, for fish species to succeed at breeding and leaving offspring. However, even if correspondence between predator and prey occurs, other factors influencing the survival and recruitment of species should also be considered.
One issue is the food preferences of each fish species (Teska and Behmer, 1981; Hartmann, 1986) , especially larvae, which do not normally indiscriminately consume all the available food resources in the environment because they are subjected to morphological constraints in the size of the food apparatus relative to the size of the prey (Devries et al., 1998; Makrakis et al., 2008) . Studies have demonstrated that most species have a selective diet in early developmental stages Morote et al., 2011; Robert et al., 2011) . In addition, the preference for a particular type of prey is not always constant throughout the larval period and may vary with development (Anneville et al., 2011) . Even though both species predominantly consumed zooplankton in our study, we can see differences in diet composition, the relationship to prey availability and the selection of food resources between the two species and between the larval stages. In general, H. oremaculatus showed no functional relationship with any of its preferred prey. Planktivorous fish use distinct behaviors to feed on plankton: visual predation or filtration (Esteves, 2011 ). In the case of H. oremaculatus, a species that filters by displacement and the only one in the floodplain with such feeding tactics, food selection is directly related to the size of the prey retained in the branchial mesh (Gerking, 1994;  Significant P-values are shown in bold. The plots of the models can be seen in Fig. 3 . (A-C) Relationships of Hypophthalmus oremaculatus and (D and E) Plagioscion squamosissimus with three main groups of prey (Cladocera, Copepoda and Rotifera). Makrakis et al., 2005) . Therefore, the diet of such species is generally based on small items, such as some Cladocera and Rotifera (Lansac-Tôha et al., 1991; Bomfim et al., 2018) , and our results indicate that H. oremaculatus fed on smaller items, such C. cornuta and Brachionus spp., at the PF stage and slightly larger prey, such as M. minuta and D. gessneri, at the FL and FP stages. The preference for these items has also been reported in studies by Carvalho (1980) , Ambrósio et al. (2001) , Abujanra and Agostinho (2002) and Makrakis et al. (2005) . Although a significant relationship was found between the occurrence of these fish species and the Copepoda, these prey were rarely consumed, so there was no trophic interaction. Throughout its ontogenetic development, H. oremaculatus exhibits no major variations in its feeding spectrum a the size of ingested prey since, according to Carvalho (1980) , the number of gill rakers increases with the growth of the fish, but the spacing between them is kept constant, resulting in low diet variation. According to Abujanra and Agostinho (2002) , such reduced flexibility leads the species to be highly efficiency at exploiting abundant resources as it is dependent on the availability of its prey in a given moment. Thus, fluctuations in prey abundance may also result in population fluctuations.
In the case of floodplain lagoons, we believe that prey availability is the crucial factor. According to Makrakis et al. (2005) , the morphology of gill rakers during the larval period indicates that the larvae are able to feed on particulate material and perform filtration, which provides them with an additional advantage. From the juvenile phase, H. oremaculatus begins to only filter by displacement and become highly dependent on the abundance of plankton in the pelagic region as well as the characteristics of the environment (space to move). Considering that in floodplain lagoons, the zooplankton occurs at lower densities in relation to reservoirs (where H. oremaculatus is most abundant), and these use aquatic plants as a refuge against predation (Lansac-Tôha et al., 2002; 2004; Portinho et al., 2016) , the consumption of these prey by H. oremaculatus is limited. Therefore, the predator-prey incompatibility found in this study combined with a restricted feeding habit and possible environmental limitation may reduce the survival rate and inhibit the development and consequent recruitment of the species.
In its early stages, the diet of P. squamosissimus was mainly small cladocerans, but at later stages, when the larvae were more developed (FP), consumption mostly encompassed larger items, such as calanoid copepods. In addition to selectivity having a strong influence on both groups, these prey were the most abundant resources during the period of higher P. squamosissimus occurrence and were significantly related to predator densities. Makrakis et al. (2008) , Manetta et al. (2011) and Neves et al. (2015) also found similar results regarding the food preferences of these prey.
In contrast, Rotifera rarely appeared in the diet and are not normally consumed by P. squamosissimus due to their small size, which prevents them from being seen in the environment (Mendonça et al., 2015) . According to Hahn et al. (1997 Hahn et al. ( , 1999 , P. squamosissimus is a visual zooplanktivorous predator in its larval phases, so it is extremely important that the larvae match their prey and select those to offer greater energy. In addition, the larvae of P. squamosissimus are larger than those of H. oremaculatus, so they have greater capacity to ingest larger prey . Combined with rapid fin development after hatching and a large mouth and jaw protrusion, these characteristics enable the larvae to select and capture larger prey, such as Cladocera and Copepoda and especially calanoids, which are larger and faster relative to other zooplanktonic organisms (Makrakis et al., 2005 Nunn et al., 2012) .
In addition, according to Cushing (1996) , when the spatial and temporal meeting of the reproduction of the highest level (predator) with the peak highest of availability of the lowest level (prey) occurs, the survival of the larvae will be higher. According to the match/mismatch hypothesis (Cushing, 1990) , fish in the early stages of life require a large amount of food for their development, and the persistence of the species is determined by the synchronism between the occurrence of the larvae and the availability of prey. Thus, most fish species in floodplains spawn when water levels and temperature begin to rise, ensuring conditions more favorable to their survival and a greater abundance of food, allowing for rapid growth and protection from predators (Lowe-McConnell, 1975; Baumgartner et al., 1997) .
C O N C L U S I O N S
This study evaluated predator-prey functional relationships between zooplanktivorous larvae and zooplankton, and relationships were only observed between P. squamosissimus and its Cladocera and Copepoda prey. The synchronism of the spawning of the species with the greatest abundance of its prey indicates high reproductive and feeding flexibility in this species, resulting in greater survival and abundance at the studied site. However, H. oremaculatus did not present functional relationships with the concentrations of any of its prey, since it preferentially feeds on Cladocera and Rotifera. This species is strongly dependent on high concentrations of prey, but other factors also determine predation success, such as morphological and environmental constraints. Personal observations of the floodplain of the upper Paraná River over many years have shown that this species is highly abundant in the plankton, but it is practically never captured in its juvenile and adult stages. It is assumed that this fact is related to the food habits of the species. The results found in this study suggest some link, but additional studies with an emphasis on the recruitment of the species together as the ecology of its early life stages and its relationships with food availability should complement these suppositions.
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